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Learning Objectives

▶ Learn the basics of AI, LLMs, and Agentic Coding

▶ Introduction to prompt engineering
▶ How can we apply these tools in our research?
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AI and LLM Basics



Background on AI

▶ Artificial Intelligence is a topic that researchers have been interested in since the
1950s

▶ AI comes in forms beyond chatbots: driverless cars, IBM Deep Blue, Siri/Alexa
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The “AI Boom”

Worldwide Google search interest in “AI”, 2004–2026. Trends indexes interest to 100 at its peak rather
than counting searches. Source: Google Trends
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Introduction to LLMs

▶ A language model is a probabilistic model that attempts to predict and generate
plausible text

▶ These models attempt to estimate the probability of a token or sequence of tokens
▶ A token is the unit of analysis an LLM reads (think words/characters)
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Application of AI/LLMs in Research

▶ There are many models available for use that are applicable for research

▶ ChatGPT (OpenAI): researchers utilize these models for drafting literature
reviews, explaining concepts, and generating/validating code

▶ Claude (Anthropic): favored for advanced reasoning and data analysis
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Lessons from Lee et al. (2025)

▶ Scholars are using AI in their research!

▶ LLMs perform better and are cheaper than human coders
▶ LLM performance is sensitive to specific prompts
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Concerns from Lee et al. (2025)

▶ Limits on the length of the text and prompt provided (the longer the text / the
more complex the task → higher rates of error)

▶ AI takes away job and learning opportunities for students
▶ Privacy concern for sensitive data
▶ Social bias in model output
▶ Environmental concerns
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Exercise

▶ What are the benefits of AI integration?

▶ What are your experiences with different models?
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Prompt Engineering



What is a Prompt?

▶ Input to an LLM in natural language

▶ Can be text or speech
▶ The model then performs the desired task
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What is Prompt Engineering?

▶ The craft of creating efficient prompts for AI models

▶ Maximizing reliability, leveraging capabilities, and safety testing are among the
purposes
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Principles of Prompt Engineering

▶ Aim for concise and clear asks

▶ Use language that is as simple as possible
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Examples

▶ Cluttered prompt: “Can you provide me with a detailed explanation of the voting
process in the United States and the significance of this democratic behavior?”

▶ Concise prompt: “Explain the process of voting in the United States and its
significance in detail.”
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Principles of Prompt Engineering

▶ Avoid using ambiguous words

▶ Be as specific as possible
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Examples

▶ Ambiguous prompt: “How do I write a paper?”

▶ Clear prompt: “Explain in detail the steps of writing a research paper for a
peer-reviewed political science journal.”
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Principles of Prompt Engineering

▶ Provide context and structure prompts logically

▶ Reread your prompts before sending
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Examples

▶ Unstructured prompt: “Tell me the steps of writing research papers.”

▶ Structured prompt: “In detail, list the steps involved in writing a research paper.
Begin with identifying a topic and end with editing tips.”
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Techniques of Prompt Engineering

▶ Provide the LLM with useful examples

▶ Can relate to what you are providing or what you want in response
▶ Explain how the input is structured or what the desired output should contain
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Examples

▶ Prompt without example: “Make a claim on politics that might be seen as
controversial by political scientists.”

▶ Same prompt with example: “Make a claim on politics that might be seen as
controversial by political scientists, for example ‘The Senate filibuster should be
kept.’ ”
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Techniques of Prompt Engineering

▶ ‘Role play’: utilize personas as the user and for the LLM

▶ This shapes the vocabulary and depth of the reasoning
▶ Narrows the range of interpretations of the prompt
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Example

▶ Example of prompt with assigned roles: “I am a political science PhD student
conducting empirical research on the United States Congress. You are an expert
data scientist; analyze this dataset and inform me of any errors that may result in
biased results.”
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Techniques of Prompt Engineering

▶ Prompt the chatbot to ask clarifying questions of your prompt

▶ This allows for oversight from the user on how well the prompt was received
▶ Improves accuracy and reduces misunderstanding between the input and the

output

Summer 2026 Ryan Bookstein 21 / 43



Techniques of Prompt Engineering

▶ Prompt the chatbot to ask clarifying questions of your prompt
▶ This allows for oversight from the user on how well the prompt was received

▶ Improves accuracy and reduces misunderstanding between the input and the
output

Summer 2026 Ryan Bookstein 21 / 43



Techniques of Prompt Engineering

▶ Prompt the chatbot to ask clarifying questions of your prompt
▶ This allows for oversight from the user on how well the prompt was received
▶ Improves accuracy and reduces misunderstanding between the input and the

output

Summer 2026 Ryan Bookstein 21 / 43



Example

▶ Example of prompt with clarification task: “Extract all mentions of geographic
places in the text provided, ask questions to ensure accuracy.”
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Techniques of Prompt Engineering

▶ Use AI to generate or improve your prompts

▶ Ask for feedback on your prompt
▶ Ask if there are certain prompt structures the model prefers
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Agentic Coding



What are LLM Agents?

▶ LLM Agents are autonomous AI systems that use an LLM as their “brain” to
reason through problems and execute tasks

▶ Among their many uses, agents have become popularized in research
▶ Examples of agents: Claude Code (Anthropic) and Codex (OpenAI)
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What is Agentic Coding?

▶ Software development approach where autonomous AI agents plan, write, test,
and debug code with minimal human intervention

▶ Differs from traditional AI-assisted coding by the input of the user
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Installing Claude Code

▶ For those with a subscription to Claude (Pro Plan is $20 a month, or $17 a month
billed annually)

▶ Run the native installer for your operating system in your terminal:

macOS / Linux / WSL:
curl -fsSL https://claude.ai/install.sh | bash

Windows PowerShell:
irm https://claude.ai/install.ps1 | iex

Windows CMD:
curl -fsSL https://claude.ai/install.cmd -o install.cmd &&

install.cmd && del install.cmd
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Installing Claude Code

▶ Verify the installation was successful by running:

claude --version

▶ Navigate to a project directory, for example:

cd ~/Desktop/Research/Congressional_Staff
claude
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Installing Codex

▶ For those with a subscription to ChatGPT (Plus Plan is $20 a month)

▶ Ensure you have Node.js installed on your system; to check, run:

node --version

▶ Install Codex by running:

Windows/Linux/Mac (via npm):
npm install -g @openai/codex

Mac (via Homebrew):
brew install codex
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Installing Codex

▶ Verify the installation was successful by running:
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The Andrew Hall Saga

▶ In January 2026, Professor Andrew Hall (Stanford) posted an X (Twitter) thread
showing that Claude Code was able to replicate, update, and write an entire
empirical political science research paper in an hour

▶ The thread sparked a large online debate about the ability of AI and the future of
research

Summer 2026 Ryan Bookstein 30 / 43
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The Andrew Hall Saga
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Exercise

▶ What does the inclusion of AI in research mean for us?

▶ What are the positive features?
▶ What are the negative features?
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Case Study: Agentic Coding in My
Research



Application of Agentic Coding in My Research

▶ How do legislators allocate time and resources to their constituencies?

▶ We can measure this by seeing where legislators and staff travel and how long
they spend there

▶ Reports of the Secretary of the Senate contain semiannual disbursement records
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Application of Agentic Coding in My Research
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Application of Agentic Coding in My Research

Example of Report structure:
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Application of Agentic Coding in My Research

▶ 30 reports spanning 15 years totaling 69,714 pages

▶ This is a complex task, which could either result in intensive coding marathons or
years of hand coding

▶ I don’t want to do either, so I turn to Claude Code
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Application of Agentic Coding in My Research

▶ I compile all publicly available reports into a folder and open Claude Code in the
same folder

▶ I prompt Claude Code to extract transportation entries only from senator-office
sections, at the senator-and-staff level of observation

▶ Claude Code writes, executes, and debugs the script with my supervision
▶ The result: full coverage of all Senator and staff travel from April 2011 to March

2026, about 1 million total observations
▶ Total active working time: 3.2 hours
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Application of Agentic Coding in My Research

Distribution of Travel:

Two reporting periods per year. The final period ends in March 2026, so its bar covers only part of the
year.
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Application of Agentic Coding in My Research

Where do Maryland Senators and their Staff Visit?
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Takeaways

▶ LLM agents have and will continue to democratize research

▶ Scholars from even a few years ago would not have considered a project like this
because of the hurdles

▶ The “big” ideas of the past are not limited to scholars at the most funded
universities
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Guidelines for Researchers

▶ Understand the rules and policies put forth by the university, your professors, and
PIs on how much or how little you can utilize these tools

▶ See these tools as a way to augment and enhance your productivity, not replace
your work

▶ ALWAYS DOUBLE CHECK!
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Summary

▶ Introduction to Prompt Engineering

▶ Familiarized yourself with what agentic coding can do
▶ Discussed the implications of AI in research
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Questions?


